Self-administered postal questionnaires were sent to examiners not involved with the development of the test after completing it. Their performance scores were compared with those of candidates.
INTRODUCTION
In 2007 the new Membership of the Royal College of General Practitioners examination (nMRCGP) replaced the previous system for the licensing of GPs in the UK. The nMRCGP is the single assessment system for UK trained doctors wishing to obtain a Certificate of Completion of Training in General Practice, entry to the GP Register of the General Medical Council, and membership of the Royal College of General Practitioners. 1 This requirement is part of the endpoint assessment of training for GP registrars to certify their fitness for independent practice; before that training consists of 3 years of specialty training, including at least a year in general practice, after two postgraduate years of foundation training. 2 The components of the endpoint assessment are the Applied Knowledge Test (AKT), a clinical skills assessment, and a workplace-based assessment, which, together, assess the curriculum for specialty training for general practice. 3 The AKT is delivered by the Royal College of General Practitioners (RCGP) to standards agreed by the Postgraduate Medical Education and Training Board (PMETB), which is the independent regulatory body set up to oversee the content and standards of postgraduate medical education across the UK. The examination is designed to test knowledge and application of knowledge in the context of UK general practice. Questions cover three broad domains:
• medicine related to general practice (80%), comprising general medicine, surgery, medical specialties (such as dermatology, ear, nose and throat, ophthalmology), psychiatry, women's and child health; • practice administration (10%); and • critical appraisal and research methodology (10%).
The examination uses a number of question formats (including single best answer, extended matching questions, and pictorial images) to test the breadth and depth of candidates' knowledge. A test specification is used to ensure adequate coverage of the content as defined in the nMRCGP regulations 4 and the test is blueprinted against a detailed curriculum for general practice, which has been externally validated to reflect contemporary UK general practice. 3, 5 The test is constructed by 10 expert item writers and the performance of individual question items is reviewed using classical test theory, which underpins the evaluation and refinement of poorly performing questions by this expert group. 6 The importance of assessing the validity of postgraduate medical examinations has been emphasised, yet evaluation of assessments is often overlooked. Validity is understood in this context to comprise a number of components of construct validity including content, response process, internal structure, relationship to other variables, and consequences. 7 Studies of the construct validity of the earlier multiple-choice paper, including candidates' views of the examination content, 8 impact of the assessment on candidate learning, 9 and views and performance of general practice trainers, 10 have been published previously. The new AKT differs in a number of respects from the previous paper:
• the composition is different, with the new test involving a greater proportion of medicine (80% versus 65%), compared with administration (10% versus 15%) and research and statistics (10% versus 20%); • it is a licensing examination and, therefore, the standard had to be derived independently of the previous test; and • it is a computer-based, rather than paper-andpencil test.
The computer-based test superseded the previous paper-and pencil examination and is administered using local test centres across the UK. It is thought that this is the first UK postgraduate medical examination to employ a computer-based assessment as one of its components. Computerbased testing offers a number of potential advantages including high-quality images, the use of novel questions using multimedia clips, efficient data collection for statistical analysis, the potential for automated assembly of tests, and opportunities for feedback to candidates. GP registrars may sit this component at any time during their GP training but are encouraged to do so after commencing the GP element of their programme.
Given the importance of the new AKT as a licensing assessment and new method of delivery, it was agreed by the MRCGP Examination Board to pilot the new assessment by offering the panel of examiners -all of whom were practising GPs -the opportunity to sit the computer-based test, to provide feedback on the content as well as information on performance.
The aim of this evaluation was to assess the acceptability, feasibility, and validity of the AKT and the transfer to a computerised format at local test centres. This pilot investigated examiners' views of the format and content of the AKT, their experiences of sitting the test, and performance using the new medium of computer-based assessment.
METHOD
An outline of the evaluation was presented to the Panel of Examiners in February 2007 at their annual conference. Examiners are practising GPs, who are expert in assessment and involved in delivery of the nMRCGP. They had achieved a pass mark in the multiple-choice paper as a prerequisite for appointment. Following the presentation, an invitation was sent by email to all 162 examiners to contact the examination office if they wished to participate. Examiners who were invited were not
How this fits in
Little is known about the perceptions and performance of experienced doctors in licensing tests in the UK. The performance of a group of selected experienced doctors (MRCGP examiners) was compared with examination candidates and the views of examiners were analysed with regard to a computer-based Applied Knowledge Test introduced for licensing of family doctors as part of the new Membership of the Royal College of General Practitioners (nMRCGP) examination. The performance of examiners was significantly better than real candidates, supporting the pass-fail standard derived using routine methods. The majority of participants were positive towards most content areas and most aspects of test administration. The findings support the validity of the current licensing test.
involved in constructing or setting the AKT, but were involved in other parts of the nMRCGP. They were specifically asked not to prepare for the examination in this initial invitation.
Examiners who expressed an interest in participating were sent details of the examination date and booking procedure, and a unique examination identifier was allocated to them. Some of those expressing an interest had difficulty in finding a suitable venue or time to take the test. Participants completed the test during a 4-week period in June and July 2007.
The examination consisted of a 200-item multiplechoice paper including single best answer, extended-matching, and summary-completion test formats.
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Participants agreed to maintain confidentiality of the content of the examination. Post-participation evaluation questionnaires were sent with a covering letter, stamped addressed envelope, and instructions for completion. A further reminder was sent 2 weeks later. Feedback results were issued from a third party, by letter, a month later to ensure confidentiality. Their result was expressed as a raw score out of 200.
A standard setting exercise involving an Angoff procedure 12 was carried out after the same 'live' test was taken by real candidates. The Angoff procedure involves a small group of 6-10 stakeholders including a practising GP, a GP trainer, a GP assessor, and representatives from assessment bodies including the RCGP and General Medical Council. The group is asked to individually rate the probability of a borderline candidate passing an individual question in the test. The members are fed back the actual pass rate for each question if there is wide variation in responses so that the process is iterative. This is done for a large enough sample of questions to derive an agreed consensus pass mark. Participants were then sent the agreed pass mark.
Experiences relating to test centres, examination content, and attitudes to the examination were presented as summarised data. Template analysis was used to analyse and present qualitative data, 13 and a comparison of examiner and candidate scores was performed using a t-test. Quantitative data were analysed using SPSS (version 12.1). Several comments were made about lighting, temperature ('too cold' or 'too hot'), seating ('uncomfortable'), the length of time sitting at a computer, and problems with drinking and toilet facilities (candidates' use of such facilities is restricted).
RESULTS

Overall
• There were also expressed difficulties in viewing the computer screens: 
DISCUSSION
Summary of the main findings
This is the first such evaluation of a postgraduate licensing examination using examiners to assess the practicability, content, and construct validity. The content and computer-based method of delivery of the nMRCGP licensing examination was found to be acceptable to the majority of examiners. The pass-fail standard, determined by routine methods including an Angoff procedure, was supported by the pass rate of examiners compared with real candidates. Therefore, the validity of test content and cut-off scores was supported.
Strengths and limitations of the study
Participant examiners for the evaluation were volunteers and performance may have been different from non-participants. There may have been biases related to their membership of the panel and, as such, they may not be representative of GPs as a group.
Comparison with existing literature
This is one of very few studies assessing validity of a high-stakes medical examination against the views and performances of practising doctors. 10 Computer-based testing has been advocated for licensing examinations in the UK 14 following a long history of successful use in the US. 15 Previous research has shown that test scores are comparable whether using pen-and-paper or computer-assisted testing in a variety of settings. [16] [17] [18] In this study, experienced GP examiners were positive towards a computer-based method of assessment. A study of Wessex GP registrars also found them to be positive towards a computer-based format for assessment of knowledge. 19 These findings are not surprising as UK general practice universally uses computerised records and computer literacy has become an essential skill.
Implications for future assessment and research
Computer-based testing has now been successfully implemented in a high-stakes professional medical examination 20 in UK general practice and provides lessons for licensing examinations in other specialities. Further evaluation could include views of candidates, such as those with disabilities, 21 and the use of different formats, for example video clips, 22 case simulations, 23 computer-based adaptive testing (in which test content changes depending on the candidate's responses), 24 and other stimulus formats. These might include video, audio, and multimedia clips that could increase validity of the assessment and open up the potential to test in new areas appropriate to the scope of computer-based testing. 
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